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DETAILED ACTION 
Response to Amendment 

1 . Claims 1-50 are currently pending. Claims 1-12, 35, and 39 have been 
withdrawn from consideration. Claim 33 is amended and new claims 41-50 have been 
added. 

Newly submitted claim 49 directed to an invention that is independent or distinct 
from the invention originally claimed for the following reasons: Hara et al '667 teaches a 
reaction suppression layer that is a mixed conductor layer "50" of Ni & YSZ where Ni is 
a non-proton conductor and YSZ is a proton conductor (See paragraph [0048]). This 
mixed conductor layer is a different species than the insulating material in claim 49. 

Since applicant has received an action on the merits for the originally presented 
invention, this invention has been constructively elected by original presentation for 
prosecution on the merits. Accordingly, claim 49 is withdrawn from consideration as 
being directed to a non-elected invention. See 37 CFR 1.142(b) and MPEP § 821.03. 

The 1 12 rejection of claim 33 is withdrawn. Claims 13-34, 36-38, 40-48, and 50 
do not overcome the previously stated 102 and 103 rejections. Therefore, claims 13-34, 
^ 36-38, 40-48, and 50 stand rejected under the following 102 and 103 rejections. This 
action is made FINAL as necessitated by the amendments. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 13-15, 18. and 36 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Ediund (JP 07-185277). The Ediund reference teaches an electrolyte 
membrane comprising a substrate formed from vanadium and an inorganic electrolyte 
layer, NiO, formed on both sides of the substrate (See paragraph [0045]). In addition, it 
also teaches a side of the electrolyte layer not in contact with the substrate that is 
coated with a hydrogen permeable material, Pd (See paragraph [0045]). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 16 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ediund (JP 07-185277) in view of Hockaday (US 5759712). The Ediund reference 
is applied to claims 13-15, 18. and 36 for reasons stated above. However, the 
reference does not expressly teach a substrate that includes two hydrogen separation 
membrane layers of different kinds of metal and a metal diffusion suppression layer in 
between the hydrogen separation membrane layers where the metal diffusion 
suppression layer contains at least one of a proton conductor, mixed conductor, an 
insulating material, a ceramic, and a proton-nonconductive metal. The Hockaday 
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reference does teach a substrate comprising two hydrogen separation layers "77" and 
"79" of different metals with a metal diffusion suppression layer that contains a proton- 
nonconductive metal In between the two hydrogen separation layers (See column 8, 
lines 16-26). Therefore, it would have been obvious to one of ordinary skill in the art to 
modify the Ediund electrolyte membrane to Include a substrate comprising two 
hydrogen separation layers and a metal diffusion suppression layer so that hydration 
induced cracks can be mitigated in the substrate. 

6. Claims 19 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ediund (JP 07-185277) in view of Hara et al (US 2003/0044667). The Ediund 
reference is applied to claims 13-15, 18, and 36 for reasons stated above. However, 
the reference does not expressly teach a reaction suppression layer between the 
substrate and the electrolyte layer that includes at least one of a proton conductor, a 
mixed conductor, and an insulating material. The Hara reference does teach a reaction 
suppression layer "50" composed of an Insulating film in between the substrate "30" and 
electrolyte layer "20" (See Figure 1 and paragraph [0033]). Therefore, it would have 
been obvious to one of ordinary skill in the art to modify the Ediund electrolyte 
membrane to include a reaction suppression layer in between the substrate and the 
electrolyte layer in order to improve the heat resistant properties and prevent the layers 
from peeling off during heating and cooling. 

7. Claims 21 and 37 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ediund (JP 07-185277) in view of Vaughey et al (US 6521202). The Ediund 
reference is applied to claims 13-15, 18, and 36 for reasons stated above. However, 
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the reference does not expressly teach a composite oxide containing an A-site material 
having an alkali metal element as a principal component and a B-site material having 
another element as a principal component such that the molar ratio of the A-site 
material to the B-site material is smaller than the constant molar ratio. The Vaughey 
reference does teach a perovskite oxide for solid oxide fuel cells comprising ABO3 
where A is an alkali metal and B is a transition metal (See column 1 , lines 33-43). 
Burden is on the applicant to show difference in product comparisons. Therefore, it 
would have been obvious to one of ordinary skill in the art to modify the Ediund 
electrolyte membrane to include a composite oxide containing ABO3 so that a material 
with good electrical conductivity and catalytic activity for oxygen can be used in the solid 
oxide fuel cell. 

8. Claims 22 and 38 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Ediund (JP 07-185277) in view of Vaughey et al (US 6521202).. The Ediund 
reference is applied to claims 13-15, 18, and 36 for reasons stated above. However, 
the reference does not expressly teach a composite oxide containing an A-site material 
having an alkali metal element as a principal component and a B-site material having 
another element as a principal component such that the composite oxide contains a 
predetermined amount of an oxide of a third material that forms an oxide together with 
the alkali metal. The Vaughey reference does teach a perovskite oxide for solid oxide 
fuel cells comprising AA'BB'Ox where A is lanthanide, A' is an alkali metal and B is a 
transition metal (See column 1 , lines 33-43). Burden is on the applicant to show 
difference in product comparisons. Therefore, It would have been obvious to one of 
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ordinary skill in the art to modify the Ediund electrolyte membrane to include a 
composite oxide containing AA'BB'Ox so that a material with improved oxygen ion 
conductivity can be used in the solid oxide fuel cell. 

9. Claims 23-25, 28-30, 33-34, and 40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hara et al (US 2003/0044667) in view of Ediund (JP 07-185277). 
The Hara reference teaches a fuel cell "100" comprising an oxygen electrode "10", a 
hydrogen electrode "30", a electrolyte layer "20" that is formed on the hydrogen 
electrode side of the substrate "30", and a reaction suppression layer "40" containing an 
insulating material (See Figure 1 and paragraph [0033]). It is well known in the art that 
fuel cells comprise an oxidizing gas supply portion and a fuel gas supply portion. 
However, the reference does not expressly teach an electrolyte membrane having a 
substrate formed from a dense hydrogen penneable material and an inorganic 
electrolyte layer where the substrate is formed from one of vanadium, niobium, tantalum 
and an alloy and the electrolyte layer is coated with a hydrogen permeable material 
where the substrate and coating are different kind of metallic materials. The Ediund 
reference does teach an electrolyte membrane having a substrate that is vanadium, an 
inorganic electrolyte that is NiO, and a coating that is palladium (See paragraph [0045]). 
Therefore, it would have been obvious to one of ordinary skill in the art to modify the 
Hara fuel cell to include an electrolyte membrane comprising a substrate that is 
vanadium, an inorganic electrolyte that is NiO, and a coating that is palladium in order to 
provide a stable composite metal membrane with high hydrogen permeability and a 
hydrogen selectivity. 
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10. Claims 26 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hara et al (US 2003/0044667) in view of Ediund (JP 07-185277) as applied to 
claims 23-25, 28-30. and 34 and further in view of Hockaday (US 5759712). However, 
the references do not expressly teach a substrate comprising at least two hydrogen 
separation membrane layers made of different kinds of metal and a metal diffusion 
suppression layer in between the separation membrane layers. The Hockaday 
reference does teach a substrate comprising two hydrogen separation membrane layers 
"77" and "79" made of palladium and a blend of Pt/Ru/Pd and a metal diffusion 
suppression layer "78" that is a proton non-conductive metal (See column 8, lines 16- 
22). Therefore, it would have been obvious to one of ordinary skill in the art to modify 
the Hara fuel cell to include a substrate comprising two hydrogen separation membrane 
layers made of palladium and a blend of Pt/Ru/Pd and a metal diffusion suppression 
layer that is a proton non-conductive metal in order to mitigate hydration induced cracks 
in the substrate. 

11. Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hara et 
al (US 2003/0044667) in view of Ediund (JP 07-185277) as applied to claims 23-25, 28- 
30. and 34 and further in view of Vaughey et al (US 6521202). However, the references 
do not expressly teach a composite oxide containing an A-site material having an alkali 
metal element as a principal component and a B-site material having another element 
as a principal component such that the molar ratio of the A-site material to the B-site 
material is smaller than the constant molar ratio. The Vaughey reference does teach a 
perovskite oxide for solid oxide fuel cells comprising ABO3 where A is an alkali metal 
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and B is a transition metal (See column 1, lines 33-43). Burden Is on the applicant to 
show difference in product comparisons. Therefore, it would have been obvious to one 
of ordinary skill in the art to modify the Ediund electrolyte membrane to include a 
composite oxide containing ABO3 so that a material with good electrical conductivity 
and catalytic activity for oxygen can be used in the solid oxide fuel cell. 

12. Claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hara et 
al (US 2003/0044667) in view of Ediund (JP 07-185277) as applied to claims 23-25, 28- 
30. and 34 and further in view of Vaughey et al (US 6521202). However, the references 
do not expressly teach a composite oxide containing an A-site material having an alkali 
metal element as a principal component and a B-site material having another element 
as a principal component such that the composite oxide contains a predetermined 
amount of an oxide of a third material that forms an oxide together with the alkali metal. 
The Vaughey reference does teach a perovskite oxide for solid oxide fuel cells 
comprising AA'BB'Ox where A is lanthanide, A' is an alkali metal and B is a transition 
metal (See column 1 , lines 33-43). Burden is on the applicant to show difference in 
product comparisons. Therefore, it would have been obvious to one of ordinary skill in 
the art to modify the Ediund electrolyte membrane to include a composite oxide 
containing AA'BB'Ox so that a material with improved oxygen ion conductivity can be 
used in the solid oxide fuel cell. 

13. Claims 41-42, 45-46, and 50 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ediund (JP 07-185277) in view of Smotkin (US 2002/0031695). The 
Ediund reference is applied to claims 13 and 36 for reasons stated above. However. 
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the reference does not expressly teach an inorganic electrolyte layer that is a thin 
membrane that has a thickness of 0.1 to 1 jim and where the forming step is perfomied 
by a process chosen from the group consisting of physical deposition, chemical 
deposition, and sputtering. The Smotkin reference does teach an inorganic electrolyte 
layer, EIPC (Component C), that has a thickness of between 0.1 to 1 \i.m and is formed 
by a vapor deposition method (See paragraph [00891,[0090].[0106],[0187]). Therefore, 
it would have been obvious to one of ordinary skill in the art to modify the Ediund 
electrolyte membrane to include an inorganic electrolyte layer that is a thin membrane 
that has a thickness of 0.1 to 1 ^im and where the forming step is performed by a 
process chosen from the group consisting of physical deposition, chemical deposition, 
and sputtering in order to provide an electrolyte layer that is stable at high temperatures 
and is formed by conventional methods of fomiing thin films. 
14. Claims 43-44 and 47-48 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hara et al (US 2003/0044667) in view of Ediund (JP 07-185277) as 
applied to claim 23 and 40 above, and further in view of Smotkin (US 2002/0031695). 
However, the references do not expressly teach an inorganic electrolyte layer that is a 
thin membrane that has a thickness of 0.1 to 1 ^im and where the forming step is 
performed by a process chosen from the group consisting of physical deposition, 
chemical deposition, and sputtering. The Smotkin reference does teach an inorganic 
electrolyte layer, EIPC (Component C), that has a thickness of between 0.1 to 1 ^im and 
is formed by a vapor deposition method (See paragraph [0089],[0090],[0106],[0187]). 
Therefore, it would have been obvious to one of ordinary skill in the art to modify the 
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Ediund electrolyte membrane to include an inorganic electrolyte layer that is a thin 
membrane that has a thickness of 0.1 to 1 |im and where the forming step is performed 
by a process chosen from the group consisting of physical deposition, chemical 
deposition, and sputtering in order to provide an electrolyte layer that is stable at high 
temperatures and is formed by conventional methods of forming thin films. 



Response to Arguments 

15. Applicant's arguments filed 7/21/06 have been fully considered but they are not 
persuasive. 

Applicant's election with traverse of the election of species requirement in the 
reply filed on 7/21/06 is acknowledged. The traversal is on the ground(s) that a search 
for one species would encompass a search for the remaining species and could be 
made without serious burden and that claims 1, 3-7, 9-18, 23-28, 30, 33-36, 39, and 40 
are generic. This is not found persuasive because a search for solid polymer 
membranes would require searching in different sub-classes and therefore could not be 
made without serious burden. In addition, claims 1. 35, and 39 are not construed as 
generic claims because a hydrated electrolyte layer is implying that it's a solid polymer 
membrane and an inorganic electrolyte layer is implying that it's an electrolyte for a solid 
oxide fuel cell since solid oxide electrolytes are not hydrated. Therefore, these two 
species are independent and distinct. The requirement is still deemed proper and is 
therefore made FINAL. 
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The applicant argues that the Edlund composite metal membrane cannot 
function as an electrolyte layer because the niobium oxide would be reduced to niobium 
metal causing a short circuit in the fuel cell. First, the examiner notes that the applicant 
incorrectly stated that the Edlund reference teaches a niobium layer because the 
Edlund reference actually teaches a nickel oxide layer. Second, the intended use of the 
membrane is not given patentable weight in the preamble of the claim because the 
claims do not require a fuel cell or any electrochemical reaction in the membrane. 
Third, there's no evidence to show that nickel oxide in the composite metal membrane 
would reduce to cause a short circuit. Therefore, Edlund '277 meets all the limitations 
of claims 13-15, 18, and 36. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tony Chuo whose telephone number is (571) 272-0717. 
The examiner can normally be reached on M-F, 8:30AM to 5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on (571) 272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. ^ 
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